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Attorney Docket: 1062/C54 
Loading Mechanism for Infusion Pump 

Technical Field and Background Art 

The present invention relates to medical infusion pumps and more particularly to 
5 improved devices for loading medication reservoirs. 

Medical infusion pumps have been advantageously employed, for example, to 
simulate the action of the human pancreas, providing a continuous delivery of insulin to 
£ a , patients with diabetes. These pumps typically include a microprocessor controlled syringe 

pump, an insulin filled syringe, a hub and tubing set and a cannula. The pump is often worn 
iii 10 in a carrying case on the patient's belt or in other locations such as a pocket. The syringe is 

mounted in the syringe pump and can contain enough insulin for several days. The hub 
H connects the syringe to the tubing set. The cannula is at the end of the tubing set and can be 

sc: 

2 either steel or softer teflon. The cannula is inserted into fatty tissue and the insulin is injected 

p; subcutaneously. 

□ 15 Prior art infusion pumps have been cumbersome to load, requiring a series of steps 

q that often require the user to carefully align components of a pump drive assembly with the 

syringe. 

Summary of the Invention 

In a first embodiment of the invention there is provided a drive assembly for an 
20 infusion pump. The drive assembly includes a pump barrel that has a clearance hole for 
receiving and guiding a threaded plunger rod. A threaded, rotating drive screw is provided 
whose longitudinal axis is parallel to and offset from the pump barrel axis. The plunger rod 
engages and disengages the drive screw when the pump barrel is rotated, thereby rotating the 
rod about the longitudinal axis of the barrel. This embodiment of the invention may be used, 
25 for example, in devices for injecting medication and delivering other fluid materials such as 
caulk, cement, grease, etc. 
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In another embodiment of the invention, the drive assembly of the first embodiment 
further comprises a variable volume reservoir including a plunger. The plunger is connected 
to the plunger rod, which rod varies the volume of the reservoir as the plunger is displaced. 
A locking hub is provided that connects to the top of the reservoir. The locking hub contacts 
the pump barrel, rotating the barrel and forcing the rod into and out of engagement with the 
drive screw. The reservoir is loaded into the pump by aligning the plunger rod with the hub, 
inserting the reservoir into the pump barrel with the plunger rod guided by the clearance hole, 
and rotating the hub to lock the reservoir into the pump. 

In a further embodiment of the invention, the drive screw threads and the rod threads 
of the first embodiment are buttress threads. 

In another embodiment of the invention, the pump barrel of the first embodiment has 
a locking tab to inhibit rotation of the barrel about the longitudinal barrel axis. 

In a further embodiment of the invention, a variable volume reservoir is provided 
together with a plunger connected to the bottom of the reservoir. A threaded plunger rod is 
also provided that is connected to the plunger, such that the plunger rod is parallel to and 
offset from the longitudinal axis of the reservoir. The plunger rod is capable of mating with a 
threaded drive screw whose axis is offset from and parallel to the longitudinal axis of the 
reservoir. The plunger rod, when axially displaced, causes a change in volume of the 
reservoir. This embodiment of the invention can be used in combination with a drive 
assembly to deliver a fluid. 

Brief Description of the Drawings 

The foregoing features of the invention will be more readily understood by reference 
to the following detailed description, taken with reference to the accompanying drawings, in 
which: 

Fig. 1 is a top-level view of an infusion pump according to an embodiment of the 
invention; 

Fig. 2 is an exploded view of a drive mechanism for the infusion pump of fig. 1.; 
Fig. 3 is shows an embodiment of a pump barrel locking mechanism; 




Fig. 4 shows the relation of the drive screw to the plunger rod for the infusion pump 
of fig. 1; 

Fig. 5 shows a connection from a reservoir to a tubing set; 
Fig. 6 illustrates another method of connecting a reservoir to a tubing set; 
5 Fig. 7 shows an adapter for using a small diameter reservoir with the pump assembly 

according to another embodiment of the invention; and 
Fig. 8 is an on-axis view of the adapter of fig. 7. 

Detailed Description of Specific Embodiments 

Embodiments of the present invention advantageously address simplifying the 
10 loading of medication reservoirs in an infusion pump. 

Fig. 1 is an overall view of an infusion pump according to an embodiment of the 
present invention. A pump assembly 10 contains the components needed to cause a reservoir 
assembly 15 to deliver medication to a user. The reservoir assembly 15 may contain enough 
medication, such as insulin, for several days for a typical user. A tubing set 20, connected to 
15 the reservoir assembly, contains the cannula through which the medication is delivered to the 
user. 

Fig. 2 shows an exploded view of the drive mechanism of the infusion pump. A 
reservoir assembly 15 comprises a reservoir 30, plunger 35 and plunger rod 40. The 
reservoir 30 contains the medication for delivery to the user and is of variable interior 

20 volume. The interior volume is the liquid capacity of the reservoir. The plunger 35, inserted 
into the bottom of the reservoir, causes the volume of the reservoir to change as the plunger 
is displaced along the longitudinal axis of the reservoir. The plunger rod 40 is connected to 
the plunger with the rod's longitudinal axis displaced from and parallel to the longitudinal 
axis of the reservoir. The plunger rod 40 is threaded for at least a portion of the rod's length. 

25 A cylindrical pump barrel 45 receives the reservoir assembly 15. The pump barrel constrains 
the plunger rod, orienting the rod along the longitudinal axis of the barrel. The pump barrel 
45 is contained in the pump assembly and may contain a locking tab to prevent rotation of 
the pump barrel with respect to the assembly. A gear box 55 in the pump assembly 15 
includes a drive screw 50 along with motor and gears to turn the drive screw. The drive 



screw 50 is threaded and the screw's longitudinal axis is aligned parallel to and displaced 
from the longitudinal axis of the pump barrel. A locking hub 25 is attached to the top of the 
reservoir. 

Fig. 3 shows a pump barrel locking mechanism for an embodiment of the invention. 
The pump barrel 45 includes a clearance hole 72 in one end (shown in fig. 4) that guides the 
plunger rod 40 during insertion of the reservoir assembly 15 into the barrel. To ensure that 
the drive screw 50 does not interfere with the plunger rod 40 during insertion of the reservoir 
assembly, the pump barrel 45 maintains a fixed position relative to the pump assembly 10. 
The position of the pump barrel relative to the pump assembly may be maintained, for 
example, by a locking tab 60 included in the pump barrel that engages a pump barrel stop 65 
in the pump assembly 10. The hub 25 may include a flange 70 which dislodges the locking 
tab 60 from the barrel stop 65 when the hub turns, allowing the hub to rotate the pump barrel 
45. 

Figs. 4A and 4B are views along the longitudinal axis of the pump barrel 45 showing 
the relation of the drive screw to the plunger rod in a loading position and in an engaged 
position, respectively. The reservoir assembly 15 is positioned for loading so that the 
plunger rod 40 does not contact the drive screw 50, as shown in fig. 4A. With the pump 
barrel positioned appropriately with respect to the pump assembly, the plunger rod clearance 
from the drive screw is determined by the placement of the clearance hole 72 in the pump 
barrel base, which hole receives and guides the plunger rod. The clearance hole may be 
tapered to ease insertion of the rod. The drive screw 50 fits in a clearance hole 72 in the 
pump barrel 45. Once the reservoir assembly 15 is inserted into the pump assembly 10, the 
barrel 45 is rotated by the locking hub, causing the plunger rod 40 to turn and to engage the 
drive screw 50, as shown in fig. 4B. This embodiment advantageously simplifies reservoir 
loading. 

In a specific embodiment of the invention, the plunger rod threads and the drive 
screw threads are buttress threads. This embodiment advantageously addresses eliminating 
reaction forces on the plunger rod normal to the direction of the rod's longitudinal axis. Such 
reaction forces may cause the rod to deflect and skip a thread on the drive screw, resulting in 



under delivery of medication to the user. Buttress threads eliminate the normal component of 
the reaction force. 

In an embodiment of the present invention, the locking hub 25 may be connected to 
the reservoir 30 by a tapered luer connection, as shown in fig. 5. The reservoir has a male 
luer taper integrally molded into the reservoir's top. Surrounding the male luer is an annulus 
with an internal female thread. Similarly, the hub 25 contains the mating female luer and 
threaded male connection. 

In another embodiment of the invention, a needle connection is provided between 
reservoir 30 and hub 25. As shown in fig. 6, the reservoir includes a rubber septum 80 that is 
attached to the reservoir with a crimped metal collar. A needle 85, integral to the hub, 
pierces the septum and fluid can then flow from the reservoir to the tubing set. 

In a further embodiment of the invention, as shown in fig. 7, an adapter 95 is 
provided to permit a reservoir 90 whose diameter is substantially smaller than the diameter of 
the pump barrel 45 to be used with the pump assembly 10. The adapter 90 may be a separate 
component or may be integrated into the locking hub 25. The adapter 95 aligns and offsets 
the reservoir's 90 axis parallel to the longitudinal axis of the pump barrel so that the plunger 
rod 40, when rotated, mates with the drive screw. Fig 8 shows an on-axis view of the small 
diameter reservoir 90 when placed in the adapter 95. As will be apparent, the offset provided 
by the adapter allows the plunger rod 40, when mated with the plunger 35 and reservoir 90, 
to engage the drive screw 50 in the same fashion as for the first embodiment, described 
above. 

Having described various illustrative embodiments of the present invention, some of 
its advantages and optional features, it will be apparent that such embodiments are presented 
by way of example only and not by way of limitation. Those skilled in the art could readily 
devise alterations and improvements on these embodiments, as well as additional 
embodiments, without departing from the spirit and scope of the invention. All such 
modifications are within the scope of the invention as claimed. 



